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(54) Ticket issuing method, ticket issuing system and ticket collating method 

(57) In a ticket issuing method, security data is first 
made from ticket issue request data and user identifica- 
tion data sent from user via a communication means 
and then, ticket image data is made from the ticket issue 
request data and by embedding the security data in the 



ticket image data in the invisible state, ticket printing 
data for printing ticket by user is made. The ticket print- 
ing data thus made is sent to user via a communication 
means. 
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Description 

BACKGROUND OF THE INVENTION 
s 1. Field of the Invention 
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Hctek collating method for examining the genuineness of issued 
2. Description of the Related Art 

Sepr^rJ^ concerts or transport facilities using a network 

|jm*ase tickets at home Jl cor^anT ^ *** « 8 •*■* Thus, it i?pSet 

JenbrougW to the place of concert for listening to* ^Srf * home ,econl ft °" a floppy disk, that is 

No5,666,284. disclosed a melhodanS a S S U & ^ Na 5 ' 696 -»7 and U S PaS 

[0007] However, a dedicated storage device that fe coTS2£? ^ »» *amp data on an envelope. 

and Je system disclosed in U.S. Patem Na^^^uTp^K^*^ iS ret > uired the method 

Sw^^^^ 

---^ena^ 

SUMMARY OF THE INVENTION 



Kcket wXSSseTS^^fr^ ^ ^ of making security data 

jmage data from the ticket issue requej iZ^T^JT VTJ* 8 ^™**«on meanj nSicX 
-£» date, the security date beij ^ag^Te^^^ "ZTT'" 9 * e data in thl 

J£? ™ 96 dataandthe secu % data is printed ^a tidSSTov tT,^^ *** ^ data induding^he 
ttie user via a communication means, is provided 3 ^ ^ ^ ^ "ser ; and sending the ticket printing data to 

nUfrTS^^ 

so Z^J™ 9 * ** fr0m the *** issue ^ue^a a orS^^ 3 """""^ means; mak- 

60 "^"'ated .mage data by modulating the presetted tm^Z™Z*TT^ image data - making pattern 

by supennposing the pattern nxxJulated imag^^ 

user v,a a communication means; restoring toe sSTZ, ^ ^2? *** Sendin 9 tne printing date to toe 

65 K„ m JZT"- a<XOniin9 to 0,6 Peasant invention. a SSSSJSS. « securitv data, is provided. 

S Ti** 158116 request and user identification dates^Tf com P r,s,n 9-- means for making security 
makmg ticket image date from the ticket issue f«SS£?n!T ^ ' Wa 8 ^munication means; means for 

•nodate^ngtoeti^ ^date a^ toe securt^^ 
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sending the ticket printing data to the user via a communication means, is provided 
nTdlacS^^^ 

when the security data is printed ona oaoer ^^^^l^TlT 6ecuri »V lata being visible 
image data beinj visiM vSm MLToeSS !™" °* tan *" *** issue re " uest «cket 
the security daSnthetiS^^ 

•he ticket prints to ^SS^S 0 " « ^ pa^r ^ ^ ^ ^ 6ending 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

FIG. 2 is a flowchart for explaining the operating steps of ticket issue- 

FIG 1 1 a 2Z£ diagram for exp ammg the binary imaging of security data by tvvo^mensSS £S 

RG 13 J a dta!Z S^" 9 8 SS"! 16 Calculati00 exam P |e ^ «he ticket printing date nS^J-' 
FIG 14 fe a ^agram showing a definite calculation example in the ticket printing data rnaWng- 

p ? It ^ Sram 8 definite Nation example in the ticket printing data 2 

Fiai^adiagramsr™^^ 

Fin 17 ^ 8 d ! a ^ ram shewing a definite calculation example in the ticket printing data ma kin a ' 
FIG^ 18 fe a diaaram Rhnl!ri n9 * ca ' c * l ' at ' on ©ample in the ticket printing data making ' 

FIG 9 1 » 2™ S™" 9 8 ^ nite C3lCU,ati0n examp,e in 4,16 tictel P"™"9 data m3 

ml?*^ 9 ^^^^ 

F Q S ! f J 39ram f °L eXpteinin9 *" '"toPoteSon pmcess in a ^^reproduction™^- 
TO. 22 .s a diagram schematically showing a ticket issuing method, and ' 

an exanp,e when the tx^ fesue method o, the present Mention fe app.ied to 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

K Z^JESF* "2? PreSert inVenfi0n *» desc * ed ^ referring to the drawings. 

Sat ticSTai alS^S ^.Sr" ^ 9 *** * 8 * home and 

person or shop cSZT^ * *** * 8 ^ or ir^,e4 ai a sf^ for use by oiS 

l«K11 R* . « «ws v the use, mm dMe. 11 «nd NddM M «*«™ , 2 (8te p si) M eon. 
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nects the user terminaJ device 1 1 to the host computer/server 16 (Step S5) by inputting user identification data such as 
a usr ID and a password (Step S2). 

10022] Hie host computer/server 1 6 collates the input user identification data with data stored in the data base 1 8 
(Step S3) and approves the connection (Step S4) and starts the service when the input data is contained in the regis- 
tered user list, and rejects the connection if it is not contained in the registered user list. 

[0023] When connected to the host computer/server 1 6 (Step S5). a service menu is displayed on the user terminal 
device 1 1 and a user selects a desired service and input ticket issue request data (Step S8). The ticket issue request 
data referred to here are, in the case of, for instance, a ticket purchasing service, such required data as a kind of desired 
ticket date and time, charge, seat reservation, charge paying means, etc. 

[0024] When the ticket issue request data are input, the user terminal device 1 1 transmits these input data to the 
host computer/server 16. The host computer/server 16 receives the data and collating the data with the data stored in 
the data base 18 (Step S9), executes a ticket purchasing step. If a desired ticket cannot be purchased, the host com- 
puter/server 16 sends a message stating it to the user terminal device 1 1 and the step returns to the service menu. 
[0025] If a ticket is purchasable, the host computer/server 16 outputs security data from the ticket issue request 
data and user identification data (Step S10). forms ticket image data from the ticket issue request data (Step S1 1), and 
mates ticket printing data by embedding the security data in the ticket image data in the invisible state (Step S12). 
When the security data is printed on a paper, the security data is visible. Further, the host computer/server 16 makes 
ticket display data based on the ticket printing data (Step S13) and transmits the ticket printing data and the ticket cfis- 
play data to the user terminal device 1 1 (Step S14). The detailed method for making security data, ticket printing data 
and ticket display data will be described later. 

[0026] The ticket display data sent from the host computer/server 1 6 is displayed on the display of the user terminal 
device 1 1 (Step S15). A user checks the display by looking it and when there is no problem, prints a ticket That is, when 
a print command is executed, the ticket printing data is sent from the user terminaJ device 1 1 to the ticket printer 1 3 and 
a ticket 1 4 is printed and output (Step S1 6). When the print is normally completed, a print completion command is exe- 
cuted and when there are any print error, etc., the print command is executed again. 
[0027] AuserisaWetogotoaplaceofrorrcertwithapri 

concert, whether the used ticket 14 is a proper ticket is checked using a security data detecting system 1 9. In the secu- 
rity data detecting system 19, the genuineness of the ticket is judged by collating the detected security data with data 
stored in the data base 18 (Step S1 8). 

[0028] FIGL 3-FIG. 5 show examples of auto race admission tickets applicable to this embodiment Fig. 3 shows 
ticket image data 21 , FIG. 4 shows security data 22 and FIGL 5 shows ticket printing data schematically. 
[0029] The ticket image data 21 shown in FIG. 3 are generated from the ticket issue request data referring to the 
data base 18 during the process in Step S11 shown in FIG. 2. On this ticket a kind of ticket 31. a place 32, a data and 
time 33, a reserved seat number 34, a charge 35, a serial number 36, a ticket issuer 37 and a logo mark that are 
required for tickets for a normal concert are printed. These data are also printed on the stub of the ticket. The security 
data 22 shown in FIG. 4 is generated from the user identification data and the ticket issue request data during the proc- 
ess in Step S10 show in FIG. 2. This security data 22 is used for the genuineness judgement to check whether a ticket 
was forged or altered. In this example, such data as a two-dimensional code data 39, a serial number for inquiring 40, 
a ticket issuer 41 , a logo mark are printed on this ticket Letters and figures are also expressed in binary image. 
[0030] The two-dimensional code data 39 is printed for the automatic mechanical process when the security data 
22 is read. The kind of ticket 31 , place 32, date and time 33, reserved seat number 34. charge 35, serial nurrfcer 36, 
ticket issuer 36 and logo mark 38 were converted into two-dimensional codes and contained in this two-dimensional 
code data 39. Further, the serial number for inquiry 40, ticket issuer 41 and logo mark are provided for checking the 
security data 22 with the naked eye. 

[0031] Numbers of four figures are used for the inquiry serial numbers 36 and 40 in this embodiment. The tickets 
shown here are composed of data shown in the following table 1 . 



[Table 1] 



Classification 


No. of Figure 


Data Example 


Use 


Serial No. 


20 


1998092512345678 


Used for inquiry to Data Base 


Date of Issue 


8 


19980925 


Date 


Class. Code 1 


2 


12 


Data Base Class. Code 


Class. Code 2 


4 


3412 


Kind of Ticket/Area/Form of Contract etc. 


Ticket No. 


6 


345678 


Ticket Issue Order 
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S?L JUL ^ve table 1 . Date of Issue indicates a date when issue of a ticket was requested. Class. Code 1 indi- 
f , ^ ono,,he J ata i , J asefor search. Qass •Code2ir«Jk«e8eodedWndoftk*«an(lothe re .and 
ho«|^t a^^^^^^^^ 3 ^ 0 ^?' 58 !^ 3 order. Using a serial number comprising these date as a key for collating to the data 
base 18, rt is possible to uniformly manage a large quantity of tickets. 

5 S on th^of^.^ ^ " RG 4 * able to check boto of man and machine. These data are afco 

data and the ticket .mage data during the process of Step S12 shown in FIG. 2 and an actually usable ticket is produced 
when these data are printed. The ticket printing data 23 shown in FK3. 5 is made by embeddingfte > secS dateS 

later. Accordingly, the tickets shown in FIG. 3 and FIG; 5 are quite the same and cannot be discriminated by the naked 

^^l^^T' inqui l serial number - a *** a"d its logo mark are included in the visible state 
« Ll^fJ^ J* m " S& * 6 51816 171 ^ ****** Thus- by partially including the data in a BcS 

s^"ewnSg " * immediate,y 8 *** *« fe for9ed or Mena 

S *. EST '^t^ a logo marK its location in the visible state is so arranged that ft is completely agreed with 
thtf m theinvKble state. Thus, ft becomes very difficult to forge or after either one or both of logomarks viS7stete 
and invisibly and security of a ticket is further improved. y Stale 

so [0037] Next, how to form the security data will be described. 

S i„ F.n *** iS ^T POSe ^ * ^n™ 30 " 3 ' code data and binary image such as letters or marks as 

shewn in FIG. 4; however, one of these elements only or both elements may be included 

22L. h^^!^^ 15 irpUt twwCmensional «* the mechanical process becomes possible when 
S^ ZT* d3ta ^ T * 8 Securitv da,a is '"P" 1 in "nary image, the visual process by ™ become^ 
ET^ ^1 1 0066868 3re Se,ec,able according to a system characteristic. Two-dimensional code and bina™ 
image are called the basic security data. 

IP040] Cro example of the partial generation of the two-dimensional code 39 shown in FIG 4 will be explained 

[0041] The two^imensional code 39 is printed on a ticket for the mechanical automatic process whenthe securitv 

n r ^ S J mentkX1ed ^ 31X1 a knd 01 *** are coded and included on the se^ZTZZ^S- 

T^l^J 3 ^ " fe P 0 ^ 09 to ^ e ^ ^ « of tickel but also almost all kinds oflWs^as^t^^ 

S£T "Si?? L da ^ 5UCh 35 ^ and f hgerprints of user and. rZ^c^a ' ' 

S ^kT^L H^ 553 ^ °^ Vert 63510 d3ta 1010 di9tel ^ ,n 0858 °» basic security data com- 

dT^SS?-^^ "£1"*. V0,Ceprirt ' 8,8 C0 ™ erted ^ di9m data »"««h the A/D cenversion. The 
data that s already in the digital form is used as it is 

J; 0043 ! ^ Jb 6 * 1 : »be digitized basic security data is converted into a binary image in two-dimensional code The basic 
security data ,s delated irto 44xt Wocte in order mom the top and each block is placed to alS and S 

binaryin ia gea<x»idingtoavalueofeachbl<)ckasshowninFIG.6. P mX1Wf1 " e 

I0M41 FF 0?45W nCe ' Whe " embedded d8ta 8/6 arranfled in the hexadecimal notation from the top as shown below, 
40 These data are replaced as shown in FIG. 7. 

[00451 Further, the binary image data (FIG. 6) is expanded by n times so as not to impair the embedded imaoe data 
dunngfte smooth^ Process at the time of the composite process described later. HerTn=2-4 isdSn2e.7e r2S 
mn^i 6 ^ ^ da «a shown in FIG. 7 was expanded when, for instance. n=2 is shown in FIG 8 
a* ™T ^ embodiment, Calra code was applied in the two-dimensional coding; however, other twcxiimensional 
r^T ,!! SyKtGm ^^^al codes and Glyph codes are also usable without problem 
K »Jl ^ C8S V?o efe tWHfimensional i^fle data as a character string 41 of Ticket East-West-South- 
E£ 2Z V3Z £f S ^ '"J ™* * 3re inS6rted h ^ these data are convened into towy 

I neceSsary ! 0 unrfv ima 9 e resolutions when converting data into binary images and is desir- 
able to bmg image resolutory in accord with those of Ihe ticket printing data. Such significant portions including letters, 
eto^re^erted ,nto black componento and meaningless portions such as backgZd. etc^SSS 
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50 



55 



^L^t^T 6 ^ 0 " 8 !,^ 3 u 313 and binary im39e da,a *«" made a^ged in the same size area as the 
^t^eSh^ 

E Sf«ll t - Cket Pr U ltin9 ^ maWnfl method (,ne conP^e processing method) will be described in detail 
S ^ 2? TJ^^ 21 f data ^ « ««aJ'ed ticket itself and is equivalent to FIG 3. There are data ,55 
^ 71,6 8eCUrity d ata 22 is data to be embedded in the ticket image data 21 in the 

mvrsible state and«equ,valenttoFIG. 4. There arelbftdata per pixel. The key image cfata 24 is data that Incomes a 
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S^taTpS 61 ^ "* ^ ™* ^ fe not open^ to user and 

ti^arl taken, the 3xt aTefoL^L™ ^ '"l"? * n ° ,ew ° rt ^ »*«* * *e * direc- 

^ea 's cm arw a waghted average « taken as shown by the following expression (1). 

WOMSUfl-l)^ • STL(i)tSTL(i+1))/4 (1) 

where, 

W(D : x = Weighted mean value of i pixel 

STL(i): x = Embedded image data of i pixel = 1 or 0 

Eas ^TliZ^ZToZ^e TelT™™* 6 ^ «* ** of the security 

^-ngfcesec^^.P^^ 

expressions (2-1)-(2*) of the key image data 24 is executed according to the rules of the following 

WhenW(i)=0-»DES(i)=MSK(i) (2 . 1} 
WhenW(0=f-»DES(i>MSKfi+2) ^ 
When other than above -> DES(i)=MSK(i+1) (2 3) 

DES(i): x=i pixel phase modulation result = 1 orO 
MSK(i): x=i pixel key image data = 1 or 0 

(3-1M3-6). m this case, three components of RfR^G^^H . f °"° W " 19 

the color difference moduW*^^ J*? 1? 



When DES(i)=1 -> VR(i)= -AV 


(3-1) 


-» VG(i)= +AV 


(3-2) 


-*VB0)=+aV 


(3-3) 


When DES<0=O -» VR(i)= +aV 


(3-4) 


-» VG(i)= -AV 


(3-5) 


-> VB(i)= -AV 


(3-6) 



VR(Q: x = the color difference modulation result of i pixel for Red component 
An integer in the range of -255-255 

VQfi): x = the color difference modulation result of i pixel for Green component 
An integer in the range of -255-255 component 
VB(i): x = the color difference modulation result of i pixel for Blue component 
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An integer in the range of -255-255 
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[0057] Further, the color difference amount AV is an integer in the range of preset "0-255". The more the color dif- 
ference amount AV is larger, the more the visible contract when restoring an embedded image data becomes hioher 
and the embedded data can be reproduced easily. However, if it is too large, the security data is apt to be easily dis- 
closed. Accordingly, the color difference amount AV is desirable at about "16-96"; however. AV=48 is used here. 
[0058] Lastly, in the superimposition step S54. from the color difference modulation result and the ticket image data 
21 in the color difference step S53. the superimposition process shown in the following expression (4-1W4-3) is exe- 
cuted and the ticket printing data 23 is made. 1 n ' 

DESR(Q=VR(i)+SRCR(i) (4 _ 1} 

DESG0=VG(i)+SRCG(i) (4 . 2) 

DESB<i)=VB(.>SRCB0 (4 ^ } 



DESR(i): x = the i pixel superimposition process result for Red component 
An integer in the range of 0-255. 

OESG(i): x = the i pixel supenmposition process result for Green component 
so An integer in the range of 0-255. 

DESB(i): x = the i pixel superimposition process result for Blue Component 
An integer in the range of 0-255. 

SRCR(i): x = Embedded image data of i pixel for Red Component. 
An integer in the range of 0-255. 
25 SRCG(i): x = Embedded image data of i pixel for Green Component 
An integer in the range of 0-255. 

SRCBfl): x = Embedded image data of i pixel for Blue Component. 
An integer in the range of 0-255. 

30 I005S ! ] . DESn ®- DESG ® and DESGW are integers in the range of "0-255". respectively. If the result of 

calculation is below m 0", they are set at t)" and above "255", they are set at "255". 

[0060] Results of Red component when all pixels of the ticket image data 21 are (R.G.BW127 127 127) are 
°T !"^ 15 M Values are inte9ere in 106 ran S« of "0- 255" and "255" indicates that Red component is most fre- 
qu ?* *" F,G \ 15 ; P |XBls wrtn ,ess red components and pixels with much red components are alternately repeated in 
70 of two pixels in the area where no security data is embedded like a value of (0.0) pixel = 79. a value of (1 .0) pixel = 
79, 3 VEUU0 of (2,0) pixoJ = 1 75 ... 

2?r!L ^^■ in r ee ?l? SJOnS (^H 3 ^) "(3-4) ~(^6). red. green and blue cofor difference amount codes 
are reversed. Accordmgly. m pixels containing much red components, green and blue components are less and in pixels 
conterrang less red components, other components are much contained. Red and (Green, Blue) = Cyan are comple- 
mentary colore each other and even when red and cyan are adjacent to each other, they are hardly discriminated by the 
eyes erf a man and looked as no color. Further, as red rich pixels and cyan rich pixels are arranged repeatedly in unit of 
several pixels according to key image data, this fine color difference cannot be identified by the eyes ofrmn and a color 
difference amount is judged to be plus-minus "0". 

[0062] For instance, in the expression (4-1), it is erroneously Judged to be: 

DESR(i) SRCR(i) (5) 

Andit * not Possible to discriminated that the image data is embedded. Accordingly, it becomes possible to form a ticket 
pnntang date wrth a security date embedded invisibly in a ticket image data according to this principle. 
[0063] When making the print with a color printer using the ticket printing data, the more a color difference amount 
AV is larger, the more easy to discriminate the data and therefore, the more a degree to restore the security data 
becomes ^higher J However, the security data embedded in the invisible state in the ticket printing data may be easily 
exposed to a third person in some case. 

x. So - } ^ hm P rirrtina a" 0 " outputting the ticket printing data with a color printer, it is possible to prevent the secu- 
rity data from being exposed without breaking the security data by outputting the data after executing an error diffusion 
process as an image processing. The security data in the macroscoptaaDy invisible state are preserved because den- 
sity of pixels of ticket printing data is compensated by the error diffusion process. 

[0065] Further, when the error diffusion process is applied, low frequency components decrease and high fre- 
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quency components increase. As the security data embedded in the ticket printing data is composed of high frequency 
components, other high frequency components are mixed therein and therefore, the security data becomes the state 
that is not visually cfiscriminated. 

[0066] Next, a ticket display data making method will be described. 

[0067] Ticket display data that is made directly unusable is made by partially reducing the ticket printing data and 
breaking the ticket image data and the security data embedded in the invisible state. 

[0068] First the ticket printing data shown in FIG. 15 is cut in a 3x3 pixel area and is appGed with the smoothing 
process. This is simply to take only an average and the result is as shown in FIG. 16. From the result of the smoothing 
process, leaving the pixel data at the top of the 4x4 pixel area, the remainder is erased (the thinning process). The result 
is as shown in FIG. 1 7. This data becomes the ticket display data. 

[0069] Here, amount of data is about 1/4 of the ticket printing data. The print image resolution is generally 300-600 
dpi but the image resolution of the display picture is about 100 4>i. which is 1/3-1/6 of the general print image resolution 
and therefore, there will be no problem. 

[0070] Thus, without displaying the ticket printing data directly on the user terminal device 1 1 , the ticket display data 
is made by breaking the securing data by reducing data from the ticket printing data and displayed on the user terminal 
device 1 1. As the process (display) is fast because amount of data is less and the security data and the ticket image 
data are partially broken, the ticket printing data cannot be used even when it is tried to obtain it illegally by taking a hard 
copy of the display. Accordingly, there is such a merit that the security is improved. 

[0071] The ticket printing data and the ticket display data are not different apparently from the normal image and 
therefore, for instance, such general purpose image formats as JPEG (Joint Photographic Experts Group) and TIFF 
(Tagged Image File Format) are usaWa Further, as they can be processed according to an application for treating gen- 
eral images, the system construction is relatively easy. 

[0072] Further, even when the ticket printing data image format is changed to other formats in a system, an embed- 
ded security data is left as it is and no problem is caused. 

[0073] By the way, the ticket 14 printed with the ticket printing date primed and output with tye ticket printer. 13 such 

as a color printer is used by user at a place of circuit. At this time, the system side is able to judge the genuineness of 

the ticket by detecting the security data of the used ticket 1 4. This is described below in detail. 

[0074] An image off the ticket 14 printed on a paper, etc. with the ticket printer 13 is read by an optical reading 

means such as a scanner, digitized to the state shown in FIG. 15 and the security data 22 is restored. 

[0075] To restore the security data 22, a key image data 22 shown in FIG. 10 is used. By bringing the key image 

data 24 to correspond with values of the ticket image of the ticket printing data 23 read by a scanner 1:1. The portion 

"r of the value of the key image data 24 judges the ticket printing data 23 to be valid and the portion "0" of the value of 

the key image data 24 judges the value of the ticket printing data 23 to be invalid. The result is shown in FIG. 18. The 

hatched pixels in the figure are invalid data. The valid data (expressed in white on a black ground) in FIG. 18 is cut out 

in a preserved size. 

[0076] The security data 22 in this embodiment was expanded by 4 times by setting n=4 and therefore, after remov- 
ing the embedded allowance of 2 pixels around it, the data is cut out in unit of 4x4 pixels. If a valid data value in he 4x4 
pixel range is a red rich value ("175" in this embodiment), the embedded image data (the security data) is 1 . If it is a 
cyan rich value ("79" in this embodiment), the embedded image data is 0. If both of red rich and cyan rich values are 
included, either one containing more rich color is adopted. 

[0077] This is because of the smoothing process in the composition process. The result of the restoration of a 
embedded image data (the security data) 22 according to this method is shown in FIG. 19. The thick frame portion in 
the figure is the portion of the security data 22. This portion is in accord with FIGL 11 and it is seen that the security data 
22 was completely restored. 

[0078] Further, in this embodiment, for instance, after printing the data at a resolution 400 dpi by a thermal subli- 
mation type printer and reading it at a resolution 1200 dpi by an optical scanner, it was restored without any problem. 
[0079] Further, as a second security data restoring and detecting method, when a reproduction sheet having the 
same pattern transmission factor as the key image data 24 is superimposed on the printed surface of the ticket 1 4 phys- 
ically, the security data 22 becomes visible. Accordingly, it is possible to directly check a logo mark, eta in the security 
data 22 visually. This method does not require troublesome operations and a complicated apparatus and therefore, 
there is a merit that genuineness of a ticket can be checked simply at any place. 

[0080] Further, as a third security data restoring and detecting method, a system to thin a value read by an optical 
means will be described, ft is assume that red components of a value read by a scanner, etc. are as shown in FIG. 15. 
As a checkered pattern of 4x2 unit is used for the composition process in this embodiment the security data is thinned 
in unit of 4 pixels. An expansion factor n when making the security data is also related to this value and an expression 
of (Checkered grid unit x Expansion factor n ^ Number of pixels to be thinned) becomes valid. 
[0081 ] When the image data shown in FIG. 1 5 rs thinned in unit of 4 pixels, it will become as shown in FIG. 20. How- 
ever, as image data is insufficient, when all of 4x2 areas are set at the same value with the remaining pixels at the top. 



8 



EP 1014 318 A2 

TJ^S^T ^"^tT" in RG - 21 • Pixe,s m dtviated in x direc «°" ^ *e y direction, it 

™S ^ ^ in "G- " was completely restored. Thus, when the read image data is thinned 

number of pixels to be processed when restoring are reduced and it becomes possible to restore the data at S 

Sen^^Sl 8 ^ 6, ^ dete °? n9 Pfesence 01 the secum y **» 22 embedded in the used ticket 14. the 
ES^J? «he ftctet 14 can be easily judged. For instance, even if the ticket 14 was given to a third person and 
Jtegaily copied using a color copymg machine, the history of that ticket, for instance, when, where and who issued it can 
Deseen as the security data 22 contains a inquiry serial number and an illegal route can be detected easily. 

J" embodiment the composition process is executed using a checkered pattern in unit of 4x2 pixels as 
a key. So, when the composition process is executed using a checkered pattern in size of 1x1 pixel, the effect to prevent 
^ machine is I"*™ P-omoted. This is because red rich and cyan rich pixel dataof the 

o^Sa^S. ^ ^ amnaetl a * terna,ely 6y COmposi,ion process ^ such W as size 1x1 
ITOM] A sensor of a scanner portion of a color copying machine is not a spot but has a limited area and therefore 
^Z ^Z^ ^^l 58 ™ as a ticket printing resolution, pixels of a sensor of scanner and pS 
£2? ^ " e J^y devat ed and they are read as they are. Here, the red and cyan components are com- 

nlT^l^ 'lf^ " th8r i ! f0re difficult to se P arate P* els ^ranged in extremely highly precise prtches and erro- 
neously recognized to be gray by the eyes of man and sensors, and they cannot be property copied 
[MSB] According to this embodiment, it becomes possible to remarkably promote security of tickets etc However 

ess w^TaSr^ 6 * in ** inviab,e *** some ™ ans is needed to r=and " is P- 

SIS-hJS " fe "f!^ '* distinsuish « ticket that has security data embedded in the invisible state from those 
^^7^ «* ed *d but guaranteed them to be proper by some other means. For instance, using a 

Z^T"^ ^ Z ? 8 tCtel 6mbedded S6Curi,y data re d and to print a logo mark of a tick* without 
erribedded secunty ,n blue, they can be easily checked and time and cost can be saved sharply. 

STLnr^Lfof 16 ^ 3 " 5 ' S ^ 1,19 51316 frDm iSSUe 01 tiGket to delection of securi, y data so far in usa For the 
2? T 9 !.^ 21 ' 3 ' andSCape Photograph is used. For the security data 22. a logo mark "JAPAN" as a copyright 

f^e I^f"!!!^ 0 ^ ° heCkin9 11,6 Sense <* vision °t a man and by a machine that are «wm*ed into 
the securrty data according to the steps shown in this embodiment are used 

l^L.J^t^ ^ P T fin9 data23ismadeby execu ^ n Q the composition process of the ticket image data 21. 
flw seo^ty data 22 andthetey image data 24 according to the method described above. The image of this ticket print- 
s' ZVZE? to ^ eyes of a man but the copyright data. etc. arTinvisibly eZS 
Further, the ticket display data 25 .s made from the ticket priming data 23 according to the method shown in this embod- 

imSfTL 

!^Loh JSl *T ^ P ^"" 9 data23andthe ticket ^ 25 are transmitted via a network to a user who 
SS?,? f 8 IT Wlen * 9 tickBt 25 ' ^sP'ays *e ticket di^lay data 25 on the 

10090] User is able to use this issued ticket 14 and a system side detects the security data of the used ticket 14 
using the key image data and judges the genuineness of it by collating the data base with the security data 

E~IL «^!l^ r !l ir ^ Uding * e copyn ' 9ht data is embedded invisibly in this issued ticket 14. it is possible 
to restore the copyright data according to the method of restoration described above 

ESnLi 2 i^ e ^ mpl . e o' ^ ticket issue method of this invention applied to an electronic postage stamp. 
H023(a) sjeje. printing data. FIG. 23(b) is a stamp image portion and FIG. 23(c) is the secur™ imSSy 
e "* edd f d j"* e sfam P ,ma ?e portion. To enable a user to issue what has a value equal to money like postage stamps 

Sl^T 65 Pa ? CUterV 'T^ ^ SeCUrity ^ iS embedded in *" d**™ postageTtampX 

ZSl 2 r e SS^ Cket deS ^ tt5ed ,. ab ° Ve and the print data of that ticket (stamp) is prS dire^on Z 
envelope, etc.. an electronic stamp can be realized. 

S . J *® ^ P* su f. a mail - ■ fe S^erally processed mechanically by an address reader and therefore, secu- 
22? ^° ,n9 115 genuineness ** readi "9 the security data embedded in an electronic stamp with a 

SSs an?; Tna^r a stomps a color printer, a cost can be reduced sharply by simultaneously^rinting an 

K^Lcih^^S!^ 6, to this invention, it is possible to provide a ticket issuing method that is capa- 

b^eas.ly.^tKdcetehavingh.gh security mrough suc^ communication means as a network a telephone line^ 
WBSl Further, according to this invention.it is possible to provide a ticket collating method toat is capable of easily 
judging the genuineness of issued tickets and easily making a follow-up check when any illegality occSrecT 
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Claims 

1 . A ticket issuing method comprising the steps of: 

making security data from ticket issue request data and user identification data sent from a user via a commu- 
nication means; 

making ticket image data from the ticket issue request data; 

making ticket printing data by embedding the security data in the ticket image data, the security data being 
invisible against the ticket image data when the ticket printing data including the ticket image data and the 
security data is printed on a ticket paper by the user; and 
sending the ticket printing data to the user via a communication means. 

2. A ticket issuing method according to claim 1 , wherein the step to make the security data includes the steps of: 

making binary embedded data by binary encoding basic security data comprising control code, letter imaqe 
voice, etc.; and ' * ' 

converting the binary embedded data into binary image data in preset specific format. 

3. A ticket issuing method according to claim 1 . wherein the step to make the ticket printing data includes the steps of: 

making preserved pattern image data; 

making pattern modulated data by modulating the pattern image data by the security data; and 
superimposing the pattern modulated image data on the ticket image data. 

4. A ticket issuing method according to claim 3. wherein the step of making the prescribed pattern image data 
includes the step of: y 

arranging adjacent image data so that they become a combination of complementary colors. 

5. A ticket issuing method according to claim 1 , further comprising the step of: 

making ticket display data for checking the display by a display means of the user by partially reducing the 
ticket printing data; 

wherein the sending step sends the ticket display data together with the ticket printing data to a user via a com- 
munication means. 

6. A ticket issuing method according to claim 5. wherein the step to make the ticket display data includes the steps of: 

executing the smoothing process of the ticket printing data; and 

executing the thinning process of the smoothing processed ticket printing data. 

7. A ticket issuing method according to claim 1 , wherein the ticket printing data making step includes the step of: 

embedefing a part of the security data in the ticket image data in both the invisfole state and the visfole state. 

.8. A ticket issuing method according to claim 1 . wherein the ticket printing data making step includes the step of: 

embedding a part of the security data in the ticket image data in both the invisible state and the visible state so 
that the invisible and visible state locations agree with each other. 

9. A ticket issuing method according to claim 1 . wherein the ticket printing data making step includes the step of: 

visibly adding a specific mark for distinguishing from the ticket image data without the security data entoedded 
to the ticket image data with the security data en^edded in the invisfole state. 

10. A ticket issuing method according to claim 1, wherein the security data is composed of user identification data 
ticket issue date and time data, kind of ticket data, ticket available period data, ticket charge data and control data! 
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11. A ticket collating method comprising the steps of: 

-mfcing security data from ticket issue request data and user identification data sent from a user via a commu- 
nicanon means; 

making ticket image data from the ticket issue request data; 
making a prescribed pattern image data; 

making pattern modulated image data by modulating the prescribed pattern image data by the security data 
makmg ticket printing data by superimposing the pattern modulated image data on the ticket imaglS 
sending the ticket printing data to the user via a communication means- 9 ' 

restonng the security data from a ticket printed by the user based on the received ticket printing data- and 
ludging genuineness of the printed ticket according to the restored security data. 

12. A ticket collating method according to claim 1 1 . wherein the restoring step includes the step of: 

^SHH^SL ^"f*** imposing a sheet shape mask having the transmission fac- 

tor of the same pattern as the pattern image data on the printed ticket. 

13. A ticket collating method according to claim 11. wherein the restoring step includes the step of: 

■^^HT ° pticany com P ar!n 9 the <*tef*d read signal with a mask signal represent- 

ing the same pattern as the pattern image data making the agreed portions of both signals invalid. 

14. A ticket collating method according to claim 1 1, wherein the restoring step includes the step of: 

reading the printed ticket data optically and executing the thinning process of the obtained read signal at the 
period corresponding to spaciaJ frequency of the pattern image data * 

15. A ticket issuing system comprising: 

^ZL fo l"l kin9 ^ ^ tCk6t feSUe fequeSt data 31x1 user ^cation data sent from a user via 

a communication means; 

means for making ticket image data from the ticket issue request data- 
means for making ticket printing data by embedding the security data in the ticket image data, the security data 

^TTl If 9 ^ the *** image data *• ticket P^ng ^ including the ticket image date and 
the security data is printed on a ticket paper by the user; and 

means for sending the ticket printing data to the user via the communication means. 

16. A ticket issuing method comprising the steps of: 

SSlt? da " a< *T S, 2 to bCket ^ requesf data from a user via a communication means, the 
security data bong visible when the security data is printed on a paper- 

SSSn!'SL ima9e ^! a fr0m *" *** iSSU6 request date ' 918 *** in «9e data being visible when the 
ncKet image data is printed on a paper; 

outoutting ticket printing data by embedding the security data in the ticket image data, the security data beino 

SwT" 81 *" tiCtet ima9e <fc-a when 8,6 ticket Anting data including the ticket image data and the 
security data is printed on a ticket paper by the user; and 

sending the ticket printing data to the user via the communication means. 
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